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(54) INFORMATION RECORDER AND INFORMATION REPRODUCER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve high density by ^\ 
using three-dimensional recording and reproducing 
method. 

SOLUTION: A three-dimensional recording and 
reproducing device having a recording medium 4 
accumulating plural recording layers 1 on a substrate 3 
and an optical system focuses light on each of the plural 
recording layers 1 from the side of the substrate 3. and 
records or reproduces information three- dimensionally, 
satisfies the expression, X/4<(1/8NB)(1/NB2-1)NAF4Ad 
In the expression, X is a wavelength of the light. NB is a 
refractive index of the substrate 3. NAF is a numerical 
aperture of a focusing lens 8, and Ad is a range of the 
positions in the direction of the optical axis where the 
recording layers exist and the light should be focused on. 
Thus, high density recording/ reproducing of data is 
achieved with a high reliability by focusing a light spot on 
each layer of a multi-film structured disk. 
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^ai=(*, JUT, ^i'^s/o. r- J •cait)-^. -JSft 

•rx;^;u4f— L#^^^iSE t h [nJ] A<#tt-r-5. IB^ 
[m/s] X^7±$3t2LrL^■5. 

it-1 



[ft4] 



(^4) 



[0 0 7 7] ^fS^roaflUbm^ic^ttSLrf^lijtS^b 

SSSL^l^fill th [mW///m2] t-rSo 
[0 0 7 8] kMlzm^^S>t>ii:tzm'^Va)kmv<0^ 

S k : kBl=^fe^*fc*>-|*fca^-ca)1 / e2x7K-v h 

Sk = 7r (O. 5xA/NAF)2 
k@lCfcl+S3teaSPk [mW] li 
[O O 7 9] 

[ae] 



(ifc6) 



[0 0 8 0] 5kli. 7^^X^7±a)3tAI*®i: kSao 

[008 1 ] fcf£L. T n : n)i<D®ifl¥ (n = 0<DB# 

Pmi n^l kthxSk/(5k 
kMIClB^$ff5/ci^>. kPlzm^^^3h)i±fc^ 
Pjk=Pkx5jk 
= Px (5 j 

5 j k = n/n(=( j SB<DBS-e(Z)2ijB*/k»aa) 
to OS 2] kg(zia^$?T5ii^, jji^fs^aeSL 

Pmax=l j thxSjk/5j 



1*1 ^^-etDgiiS*) 

r?—Pm \ nl*. 

(187) 

<D. j Jl"ea>3fe5iSSgfi I j k [mW] (* 

(»9) 

[0 0 8 3] 



(ai O) 



[0 0 8 4] 

[ai 1] 



(9) 
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= 71 



>»=*+) -f 



n2 



xTAN^ 



[0 0 8 5] d n : nmWm<Om^ 
TAN* = a/f F%NAF 

[0 0 8 6] 6. ^mo&mtLX^ 3.—- »f^— S'^iS 
ROM (Read Only Memory) 
tz liWO M (Wr i te Once Memory) *l8l+'5Ctl=J:o 

[0 0 8 7] 7. B^— 5i«)'SaM<t: LT, 

[0 0 8 8] 8. ]^ii-33u^r, ^mmtLx. ^mm 

[0 0 8 9] 9. ]S1lr^5^,^r. ■< :x.<? o^mmpiiz 
It, 1 -*k-»NBt±SA^e>lllll=iHii*ff5. f=t=L. 

[0090] 10. N-»k-»1 StTJSA^&llSrcSBS^ 

=fT5. fc/=*L, ^mx'ifr^x<D^—>f-i2i;^th'7^v 

X. ^— tfx— 5'ia«s±a)l=3l^^T^. 
[0091] 11. ^ja-eii^-^rroa.— tf-b<?5i t h 

[0092] 12. iBe^-r«sa)JeStt^>^fAr^-tr 

[0093] 13. a^h^->^7l=fcl^-C, S^lRlIC^ 



( j >k(7)^ 



ii <-k(Di 



(1^1 1) 

[0 0 9 4] 14. ^KCfcLNT, 3tX7K-V h^M3Ht> 

u>x$Jl:&iRift:it(=igiS-r-5 1 ;J?7cr<>^t7x— ^ t 

fe-SBTKUi^^ Kay-Si's i: -5 ili:t?i^^Et^-5B«)S 

T<fT&t. ©(sign (k-j)) :&|nj|z, tWilt 
<0 ( I k - j I ) Jia^X/K-y h^iS^F■l±^l(^aL^A^^ 

[0 0 9 5] 15. «14lCtet\T. 

1 sra©»i!i(zfcL^L. +-ffi14a>/<;uxa)i 

J:■f■5^l!lSg^St»^•£l+^gl!)*•a■■5fc^^)lcffl^,^, ^feroffitts 

-f /<lHlKlcA:^D-r'5, ?>Jlc, U-Y-V-S-^^^iaiL, j 
= k i:'B:*Ci:$56^-r'SCi:lcJ:oT, aSISklcx 

[0096] 16. ^1 4ICfctxT, ±ISAF^M«-^ 
[0 0 9 7] 1 7. ^1 6IC^5L^r, ±ia-tfP'j7aX/< 

t fsafeS/^^bx, 2 lia)/<;^x*^ ^i^Tvrfi <;ux t 
A<<^:roSI=•e«■:3ltt,;^^rL^SA^$g^L, x< X^7Ic 
[0 0 9 8] 18. 511 4l=fct^-C. ^SJieai^-X-fX 

A F T ^7 5^ X— ^1 j^l!l«-^^±I5iKAx e, a> c ^ y iK ^ 

AF7f ^^,i-5i$|li!l-r-5Ji^(=*>t^ 
■C. ±iB^7PXU-f-V— '(i#«iailalKI=J:y, Nfi©® 



(10) 
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<07'vzf/<Ju:^<D±mti^^s M.±m (n = 1) ^fcli. 
&, ST® (n=N) $^ISL, r-<X^7B:;^|S]l=fcM+ 

[0O9 9] 19. ]S5l=fea^T. IB3S«|-?&^kS 
|cSS(=K®-r-5«^. kJl^-CroSiS* (iTn (n 
= 0, 1, 2, -k-l) ) $#MLriSS/«r7— P 

[0 10 0] 2 0. TRsiztsi-^x. k)i*-^<Daja* 
[Old] 21. T Kuxgsiizior. 5*-rx<7aj 

(^fcltSH-flS) (Okii^T'CDMig*! T n (n = 

o, 1, 2 — k-1) i:, s&mw.m<Dkm-i-r:(Dmmm 

IT' n (n = 0, 1, 2, —k-l) (Dib. -TJEft? 
[0 10 2] 2 2. 5i6, 2 1 Izast^T, St'—^O'S 

mmmiT (k-D ^gsiu. 2ia^©»b»G$ 
[0 10 3] 2 3. ]S2 uztsur. aesi=ia®-rs 

fc® i> C i: (z J: -3 TSia**^^^b L T L^ T 4, ■t*!.^ 

[0 104] 2 4. «2 3lc33LNT, fe^A^CftlB^-T 
--t^^llJ^S^f -S^^t LTI*. iSe^^- \^X'^lsb<0 

mn F=ck-rxc (k-1) 

= CkR+;3xC (k-1 

-rx {c (k-1 ) 
— rx |c (k + 1 ) 

(-M-r-SJtC (k-2) R, C (k + 2) Rli. 

S;^ESfcfil^J-*1£L^<0-e»l«-C^i.o .tor, 
F= (1-2r/S) xCkR+ (/9-r) xC (k — 
1) R+ (;8-r) XC (k + 1) R 

ccT% ;1lg:^8!tr = /S<i t-r-St, 

F=(1-5 2)xCkR 



[0 10 5] 2 5. «2 3IC*5lNr, *gStX7H-y h^ffl 
[0 10 6] 2 6. lf3S«2 5IZfcL\-C, S^f^x-vS' 

ic«^s^t)i±fc=KB-e©s^«#ck' t^-c^^^m 
mt^-n<oWit^±<owsEm^c k i:a)iba>¥^ffii: ur* 

[O 1 O 7] 2 7. «2 5l=fct^-C, S^^i'V^^-^ 
U jS: l^MHE ^ 7* -< X ^ ® S It T < C t (c J: -3 
[0 10 8] 2 8. «2 3(C^^l^T, ^#•53fe 

X. mmmtf^i^o&mm^^^MLxmtiiL. ^^jmm 

[0 1O9] 2 9. i^Mzisi^x. n^pmm^tL 
X. BmMt'^^<Dm.m^mi^<omiii\ztja^. <^{zmm<7 

[Olio] 3 0. mZQlzHl^Xs 3oa)3t^|iJS 
kBI=|^^$^t)l±fci:#(OS3tli«-C©aeH 

k, mmm (k + D , (k-D a>®«iiiz^g-:5t+ 
•5>o %mm?&<D^mt. i£gD== (a/na i ) i-r 

k Ji<D3tttaiSgl=oix-C<D»^«^C k , ( k - 1 ) S 

«)3fe^t±!lSlcoL^T<0S^«-§-C (k-1) t (k + 

1) g<z>3t«lt±iSicoL>ra)S^«#c (k + 1) ICO 

[0111] 

— rxc (k + 1) 

) R + /S XC (k + 1) R 

R + /3 X C k R + j8 X C (k-2) R} 

R + y3 X Ck R + iS XC (k + 2) R} 

[0 112] 3 1. mz 9ICJ51NT. «SfcX7K-V h^ffl 

t^-So kjiic«^-^itfcB#©ii^ffig±a)^^-m;^7K<y 

•So 

[0113] 32. ^31 |C*JL^T» m 1 8 (C^f J: 5 



(11) 
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dxNApZ) xa] ir-rsci:icj:-3r. mmmi^M 

^*ie.Sjfe^TXH<•:/ KD:^7K-y hS* (2dxNAF) 

[0 114] 3 3. ^SMz^l^Xs S'OO^mZ'i^if 

/h*<-f*. -^^Ct^*, NAF' =A/ (2dxNA 

y l-OX/K-V (2 d X N A F) Ic-T-Sc 

[0 115] 3 4. «3 1 (Ctel^T> %ffX7^y hA^f> 

[0 116] 3 5. :^3 Oleaster. «-;T6»«ar ( = 

[l-3tmi='&^*t'5:t^J:-5l-iB§U, h (k-l) 
/hk, h (k + l)/h$;S (-1), P (+1) <k 
-r-5;ii:l=J:oT» JiTSlcoL^r©, S^*^*i-f^*i 

[0 117] 3 6. Si l=fcL^T, 1t»X7f«'> h^ffl 

[0 118] 3 7. 3«9ici5t^T, s&m'^izsmmti<m 

[0 119] 3 8. SlIZfeL^T, #S-x-f Xe^lcfelt 

[0 12 0] 3 9, :Sl ast^T. tfiKBlC. 1 /4a« 
[0121] 

[fEBJcDSJSroj^fil] JJIT. 

(3) mmmm. 

(4) T<7-fe;^.^a 

(5) is^sijffli:^^ 

(6) n±mm:^^ 

(7) T-cx^«at^lS«!ifc. T'-rx^^f^^^a 



[0122] (1)3 ^jinmm^(Dm^mm 

^*r. mmti^u^mmzii^Xs ^^^mitnu^mmtfi 
^zmt-r^ummm^ t. ^&mmm<om^<Dm&}tLx 

Ms ^fci*c*x&a)jg(DSfefet)-a-e&*«tJraBiS2$ 

^^mzmmtji&w.3(o±\z^mizm^m*^tzir^ 

«-/S«>^BT»3t!^»ttH*2 33e7cWI=. A^o«-JgHl?i!ll 
ai-g!g^b*1±-5;i<!:-e. ^P^Ot*— 5" "l " , "O" 

iz^!K;Lfzmm^m\ ^h>(z^ ±mmmmift^m^m 

[O 1 2 3] Si iCfcLXT. ■x-rX'J; 4<D«jt$. 
e<Jl=iSi^'EE*S3<0H«f*^ NB, J5^F$d Oir-T'So 

y , ±J1 (3tAlt« A^c>llllc 1 3!)^c, N ST-S-^^ BfO y 
ST 4. S-JlP^0)SgJli(*^&51H^ffi»k§Si: (k- 
1) SSa)IRJ»4"DrBl<Dffiilld kt?^-r. ff*© 
k3S(0iBM^€^4)f8IS<0RS$d F k, dMk$&l= 
S5f*<©^StgP^-?-4x-f3h., NFk, NMkir-r^o ^ 

U>X6lzJ:oT. ¥fT3tl=^glL, iil^l tf — Ax::f y 
•y5«7$^t-LT, iKy-ai^U>X8(cA5t*-t*-5. cc 
Tf, L/^XSOilPft^N A F, *a6i|tS^a [mm] . 

isiSffiSi^f F (=a/NAF) t-r-5. «-BI=«lja* 

[0 12 4] *fc. S3t3t^lll=OtxTtt, fiStSatlg 

^sy> f— AXTfy -v^i 7f-j:org3tffla)«u>x 
9lclSA^*l,s. u>X9(Dm^#j£(c(a«-r'53tiKais 
1 oicioT. sj^atswis-fb^safi-^ic^Ms-rs. 

«Ui/X9(DggPa^NA U ii^igit^f J (=a/ 
NA I ) ir-fi). at^aiSl 0(Dg3feSitS^Di:-r 
■So *flB|-Cl*, 3t!¥:^i:LT. S 2 a lz5l-r¥iT3fe^ 

[0 12 5] 3S»7clBfitff*lC*5t^r. IBSIf^*lT5 

KS^-eiRyjXt?;ii:-^i6-5o fi£Jl5a)3t7=.i'x^-ei*, 
xtK^ h$Iil»flSliiT?!Ryiit?. -tc-u, «Bni|JlS35<^ 



(12) 
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(1 9 8 5). jtT^-rX^ylCfclt-ST'T/^'S'— i/<Di?-V 

dk = dF (k-1) +dMk + dFk = dMk 



k(i, ^=FBlB2<DMJ5dMk(=«LT+»jSI<jfttS-Cgr 



(S(1 ) 



[O 1 2 71 T?fc-5. 

[01 2 8]-^, u— u— KtLT, i^ya^^ 

W40=| (1/(8xNB))x 

■tCt?. W4 A/'4 ttC'5J:5(-. fi^yiii^U^X 

(Digit, T^-fx^^^jt^at^-r^. 'Sds, w4o©feja 

mtLX. StE3i:LTSST^NB=1. 5 OiiS^T.^ 

N 



03x2;cIk = zW 



[01 32] AdS50/amt35:-5<fc3lp, ^MOi^f^ 
5^^';^.{>l=;^^fflLTL^fcSffiJ^^? i . 2™ fflroiKya.*^ 

-o<Dia'&i*«?i: ur. *raea)j?* d m k = 1 o i£ 

m, le^^CDJ** d F k = 2 O O AT?I*. d 0=1.1 
5mm, I d k = 1 O O. 4 //m= 1 O O j[/m, i^aN = 

[0 13 3] (»4) -^li, SSSBT-. «5®JRMl*4f 

«::t3!)«T?#-5. ■?-<35jfe1«H*, W40=-W20=- 
0.5XNAF2A2, A 2=-2/N AF2xW40o 

c^-e. w2 0ii^jj|-r*t(3j:-5iR^, Aziim^-r+i 
-Cfe^. ±iB<Ofin-T?(^. 5€i;il^&a>S@£filA d k = 
(k-5) X d-eOkBSg-CSfeC^S^ffiJlX^Wk 4 O 

tlMAzkl*. A z k =-2/N A F2xWk 4 O irJS: 

[O 1 3 4] STS (k = 1 O) 1 . 4 A/m-Cfc 



[0 1 2 6] 
[Si(2] 



(^2) 

[0 12 9] 1 •SA^&NSSa)JS$'e(Offil@a}^'(bA 

d (C J: -3 i: i)Sia5J|K^»W 4 O I* JJiTO) * 5 

[0 13 0] 
( (1/NB2) -1) xNAF4xAd | 

0.5 5 irLfcJi^. (a3) aj:y. Ad^5 0jl/m 

d 0 = 1 . 2inm— A d= (1.1 5'>'1.2mni) , 
[O 1 3 1 1 
[SC4] 

(1^4) 

y, fi-hg (k = 1) ■X:\i-^ . ^ um<l>m^rti^:i- 

[o 1 3 5] tR.^z^ ^mw^^ffot-ita^momm 
[0 13 6] (A) ^msmmizumz+i^-Qii^'o^ 

[0 13 7] (B) «^©kg(clB^LfcJi^, ■ffe© 
[0 13 8] Wmt LX. ift^&lzi:^i,<0. JSHSe 

[0 13 9] *SlBJT-tt. ca)2oa):^^jSS-r-l>:^/* 
[0 14 0] gl1lc^5^,^r. i6tfoffi^-(ba>fc». — W 

SSJ*Rk, SftJR^Akfr*. Tk + Rk + 

Ak = 1 <Dli«*<jaya:-3. ^fc, lBMbl=J:oT. ©Rif 



(13) 
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*.;i/^-L#t^ffiE t h Cn J] *<#fi-r«. IBflkiSe 

I k = Pk/Ska I k t h 
I k t h : l^MtPk-efl>3fe5tSffiaL#L^M (mW//< 
m2) 

Sk ; kJBI=^jgi$fc*5-&f=lg^-C<01 /e2x7K>y h 
Sk = ;r (O. 5xA/NAF)2 

Pk = PSk 

i-1 

[0 14 5] 5kl4. ^-f X-^Ji«>3feAStMi: k#@<D 
f5fi^€(0raOSIi3¥. Tnl4. nS(7>SiS^-C&-i> (n 
= O <D»tt 1 JS*-Ca>3lia*) . P k 1*0 3 a ICS^-T <fe 
Pmi nSI kt hxSk/5k 

= 1 ~N-1 A<iEM^SFil, SiS^T nA<-r'<TfiT-r-5 

[0 1461 (B) «*<rity:a-3l=tt. kg(ZiB®*?T 

I J k = P j k/S j k«: I j t h 

[0 14 8] 

Pjk = Pkx^k 
= Px^ 

^k = flrn/flTn 

[O 1 4 9] 

[O 1 5 O] kglztaS^^irdit^. jS^lBMiSftSL 
tCt^fctoSS/^*:?— ©JilBPnna x l*?feiC-C# jl &*t 

Pmax=l jthxSjk/5j 
S j k(*. k»lZ^|;^i$-g-t5-l±fcB#C0 j p-e<D3tX7Kv 



1 1 A<®31SV [m/s] -CT-fX^iS^SLTt^ 
•S. ^3l%(02{t^b«#(=>t4J;&LT^^i&^^b$^R^M 

7^-(';?>^'®(cfigtJ-r-53t5tJtP 
(l5Mi/'«'7-) [mW] ^BtFsIt [s] T-|glS-r-5o - 

— L#t^fflE t h*3t?aSffiSL#t^fii I th CmW/ 

Co 1 4 1 1 (A) iil^jSE^-yrSfcifolrl*. k^lc^R 
jfi*fc:h-B-fcJi^t?<7)k»-e©3fe5iffiSa I kdOl^ 

■c» (as) iC36<fiEy3i:ot 

[0 14 2] 

(«fc5) 

fc/£L. |5l»fRSSIzS^ya*4xfc3t;:^7K-y A/N 
AFt-r-5. 

[0 14 3] C::i?k®l=i3l+S3fe3iiSP k [mW] (* 

[0 1 4 4] 

[»6] 



(ifi:6) 



5f-'5:s. (ssts) (as) ^<fcy. k)i-^iBg-e#* 

(a7) 

I j k [mW/x<m2] (88) *<fiEy2:Tlia 

[0 1 4 7] 

(as) 

[a9] 



(^9) 

So 

[O 1 5 1 ] 

(»1 O) 

[0 1 5 2] 



(14) 
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-i2 



= TT 



t2 



[O 1 5 3] d n ; nSSStOlSJS 
TAN*=a/f F = NAF 

CC-e, 1/S j k [ym2 ] (iS^JS^S^L, g!3 
bro-fc-SJ-JEt-S. S3 a i:S3 bA^e)3t^Jg®JS I jk 

[mW///m2 ] 3!i<f#&*v, 0 3 c «> J: ^ Ic^tS. 

C0154] (Sts) (as) iCA<PlB$lc^yS:-oJ:-5 

fiA=0.78//m, N A F=0. 5 5 i: L. #H<D3t^ 
^Sfcli, R1=R2 = R3 = 0.1, T1=T2 = T3 
= 0.8, A 1 =A2=A3 = 0. 1 t-rS. *f=. UiA 
S V = 7 m/ s , m^^fS t = 1 O O n s ~500n s t 
C«)B$CDlB^S03fe?SSSaL#L^Ml*, 11th 
= I 2 t h = l3th=2. 5 3 (mW/^m2) irf*. ^ 
C-C. SHSRrfig'&MHiaR8d = d 1 = d2 = d3i:. 12 



^3 = fj7n = 0.64 



( i > k ©S-^) 

( j <k<7)#^) 

(^11) 

[O 1 5 51 HI O bl=, a«l2et^Jimi::IS®L-CL^ 

(^— ■>) (0:*:#*roa^^^u. SSy]a«^X/K>v h 
*55-r. !Hlttl*«-B(=ot^-c3giafi<3!>l&«ffi*i tLX 

JSt&•(bLfct,a>^^pLTL^■S. g!(CfcL^•C. miMl^-? 
—■ i?$^JI^fi|-C?#-5 I*, 4mW (= I t h 

X S 1 ) , S2B-Ctt» 5mW (=1 t h X S 2/6 
2) » S3S (k = 3> c:4lA<a/Jv<r7— Pm i 

n^stsL, (as) (as) (a7)scd:y 

[0 15 6] 

tai 2] 



53 = ;s-(03x;i/JV/lF)^ =138 (/im^) 
Pmin^/3//ix53/J3 
= 6.3 mW 



(^1 2) 



[0 15 7] t^E-S. 

[0158] (as) (a9) 



(ai 1 ) s*y 



[0 15 9] 

[ai 3] 



(15) 
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S23 = 0.95xd^ 

513 = 3.8x^/2 

4^23 = 125,^3 = 1.5625 

P23 = 1.25 xP3 = 0.8 X P 

PU=l5625xP3=P 

723 = 0.8 x/>/ (0.95 xcjf^) 

= 0.842 xP/£/^ 
/13=i'/(3.8xrf2) 

= 0263xP/d^ 
723</2/A = 2.53 



d> 059 X VP min = 1.48 fi m 



mi 3) 



Co 1 6 O] C>l^if» d = 2. 5 //m Pmax = 

1 6mW (P3ma x = 1 OmW) tU<'J. @ 1 O b 1= 

[0161] ?J?I=, IBSH^StrafcttxDaacDgia 

[0162] (c) y-YXiiE^^^g/hi-rs. ^-T• 
[0 16 31 (D) ageAN&<D«^fiK$>*«:*(=-r 

[0 16 4] (c) 3S$a^-r-5fc«i<»mi a>:&^$^ 
•r. 

[0 16 5] mi <J!):&^l*» @1 ICfet^r. S5fe3t^^ 
U k 



a>*frL^S5t*^T5t.a)■efcs. ian=fct^-c. sat? 
>X9o«^JllcMA^tlfc3fe«5aiS1 oizj:or-r'<r 

[0 16 6] k#S(DS$i@@i!: L. ^^$-&t>-l±f= 
i:#fl>3tX7K-v K 1 1 ©e— ^7 5iltfila>1 /e2a)3iJS 
tJSSttS. •rtc*>*.X7K-v hSIiu k= (A/NA 

9fl>^gj*H4S(=(K«^?*t-5o :lom^m^ 2±<DX/K"-/ 



= mUk=mx (A/NAF) = (NAF/NAI) x (A/NAF) 
= A/'NA I =A X ( f I /a) (til 4) 



d' I*. 



ffiUdSi^tfc (k±i) #a<DSA^&<D^^®r*a)X7K 

hSU (k±1) ' ^JjitoS. (k± 1 ) PAn&OJS 

d' =Yxd=m2xd (Sfc15) 

Y -.wLism 

U (k±1)' =d' xtan(^l=d' xa/(f l+d' ) 
=m2d X a/ ( f I +m2d) 

CCT?, f I »m2d'5:e>lde 

U(k±1)'=axm2d/fl=NAI'm2d (ai6) 



±iCcJ:y3fe:gStlilla)itSD$, D = Uk' =A/NAI 
®aite = (D/U(k±1)' )2-c, peSH*^«>cOSlt 

[0 16 7] nisi:, i^mt^^imcomir'^os.m^m. 
It. miSkmt^<D } moramssi^d j k. &tfs.m 



odB (1/10) ft^t. -miz^Aifim^jiLxit 

[0 16 8] ^i^tiim^ OX<D. nmti^ii>(r)BLSStSi^m. 

^ I n tr^t 

[0 16 9] 
[»1 7] 



(16) 



^mzO 00-1 63795 



1/10^ Y,^j/ik 



/=!(/**) 



[0 1 7 0] tztzL. JslTT?!*. i«S k /glcW-T-SBS |gStl^»l=#JfC#«*<-?-a)fill*. +»/h$L^. 
SIJS (k-1) BfcitJ^-^t^T^Jt-r-S, 'tea)B*^&fl> [0 17 1] 

(ai 7)= I (k-i)/i k 

= 52(k-1), kxa(k-l), k x(D/U(k-1)' )2 

(ai 7. 5) 

^Jjllis A = 0.78wm, NAF = 0.55, f 1=3 ^Jlct^t, 523 = 1.2 5 , ar23 = 1<fcy. ELSt 

Oimt Lr(NAI=0.075, m=7. 3 3, m2= ^tMOWUmt. ex5 22 3xa23 t^S-So 

5 3.8) IZfeL^T* D = U k' =10. 4//m01 0* [0172] 

I 2/ I 3 = 522 3 X or 2 3 X e = 522 3 X a 2 3 X (D/U2' )2 
= 522 3xQr23x(A/NA I )2/(n A I xm2d)2 
= 522 3xQr23x (A/NAF2/d) 2 (SIS 

) 

( I 2/ I 3) SI/1 OiSC©^ya:-3d**4«)« [0 17 3] 

[ai 9] 



V(10xcr23) x tJ23 x (A / A^^/^ / w^) 
= V(10 X a23) X X (;i / jV^ ' ) 
=^12.9/xin 



[0 17 4] m2gA^&(D^? ox I — 

#^#itLfc*^ mi MA^c.ro^'Px h— ^ro^StP 

«lcttS:-c#s -erofiK I 1/1 3) = 0. O 2 4 (=-32 
dB) t+i^f]^^<^MX'ti,o 
[0 1 7 5] Jet±<D«!lT?l±3t*a3SS(7>gD = Uk' =A 

/NA I tLfc*^ 3teiaigo?<aM-r*it,-&«feT. sfbI 

JJelc. (c) 3S*Sfifc-r-5fci&©m2a)*a*5^ 

■To 

[0 17 6] mzoiyjmt. mm±<Dmmififft^^^m 
TSi <l:S4^fflL^Ti^^?3■r■i). Si 05:*atE»j-rs 

•Cs J:y^L^SNA<?Se,*iS. 
[0 17 7] iSSrcli. l5]*rlB#a)3tX7K^; 
$^iTl^-5fcA. 2;:fe7cS^bA<X7K-y (A/na 

MbroS/hfilbm i (A/NAF) tmiS. 'B-^- 

fiE»*<+»*#<t^t5. C*tA<. (D) 5i©fiEySco 

S = Axf F/ (27ra) = A/NA 



1 9) 



S&f*-efc-5. >Etfc\ @4-CHo (s) =oro^i=i*^)-«l 

^RT^ir'Ecy. C<Di:^«)b«)fiII*;^7K-y hSA/N A 

F«)i /2ro^-efc-5, BS}$^T?(DX7K-y 

(2dxNAF) t^cy, 3ti¥!W»««IA<«T-r-5. ^ 
ZV, COi^tS^ffJfflLT. 2?J?7c@KSb(DS*fitbm 
a xSBSlSSIZfcMtSXTK'y hS (2dxNAF) <D 1 / 

2fftt>% (dxNAF) iy t/h*<-r*iii, 

ft^^Ja (1 /bma x~1 /bm i 
n) J:y 4.'h^F<'S:y. ;U$^fcl*AGC h 
-i-^-f i/al/hP— ;u) ^fflt^T. flsyi^< 

[0 17 8] CCt?, ^^-rttlrJi^at^M^j-fStEOffi 

[0 17 9] MMz^s-rsiift^^mziii^x. timw± 

mm(fi<o^*t^*t<D^^m<i^^m&. cotf) ho 
(s) , HI (s) $a4i=-t4x-F*t. fijgi 3, m.m 

1 4-e5'v-r, mwommLmi&mzfii^L. m. 

[0 18 0] 
Fxb (a20) 



(17) 



iW&B2 O OO - 1 6 3 7 9 5 



bm i n = A/NAF 

iftttHaHl (S) |C^^.^T. HI <S) =0t«C5S 
kj , JiS^M b L b m a X ^^^-^ -So 

[0 1 8 2] mi^-r^da>ifi)ba^^(=, j^^a«i4#1£ll» 

HI (S) I*, 5tEP1 5ro:^lRllC^<bL, bmaxt^ 

[0 18 3] ^(7>J:3I=. «ftBA^&©^PXI 

SaftSnE^^tt f m i n (= 1 /bma x) KiTT-j&y, 

[0 18 4] (Ifeffl^lJ) ii^r^Xd t aSJlXMSB 1 © 
[0185] B1=— d/2x (NAF) 2 

afitcntLT. ^^js-r+idic^f-r^jfiBrsasas** 

[0 18 6] d = 6. 7 /!/m<DS^-*bma x = 4. 7 // 
m 

B 1 =-A 

d = 1 O mfl)lg'&-> bmax = 7.9//m 
B 1 =— 1 . 5 A 

^fcs bmi n= (A /NAP) = 1 . 4 2 // m 

©??#T?fe-5 2-7^3^-^^ffll>, h^-V-^e-V^^I . 5 
*tm — ^<D■r•<^<?l::ol^T. ^4nW r^MBS63-537 
22 #j l=5^-rery hx•v5?S^*5C*fflL^fcS^. S 
*pI1!6'5«/he'y htfv^q (x/m) ^JHrSS§»d$« 

I*. 

3q = bmi n = 1.42/:/m 
q = 0. 4 7 x/m 

ZCT% fiS/^^i — >^iILI*8 q-CfeUv 
8q=3. 76//m^bma x 

^1 . 5 f/m — ^Tfey, 1 . 5 ;/m^ bma xTyfeS 
i&SA<35-So <feoT. dS5 ji/mT?+^J>t?fe^o 

[0 18 7]^!=. (c) ^^Mj^-rsfctoromso)^ 

h;U^148 6SH4l=^-r, fmi niaTI=, iCi-ftS' 



A<¥^j- (-6dB) ^§6iisa)fF#fiifrs. -troi^. 

S = 1i:'&y. ±iB^«ab(OSvh«giELbm i n 
[0181] 

{«2 1) 

ffi3<D:^a<Dliai*. PSH$Mlcfclt-5X7H-v (2 d 
xNAF) ©^Ml-^^+t-S^mWit^^^b <V-^) 

'^flJSr^^PX h-'j7aii^lcitgK-Sfit'5:S. ^3© 

[o 1 8 8] -«*5i-r. ■ttfiiw r±# fij^. #a 

'5»f*i^8 8*<. BISBrojt^Wi^ttiiaH 1 (S) (= 
ot^T. HI (S) =oi:^i:^itBTSjK»i:-a-r-5«fc 

[0189]^?Ll£, q =0. 6 x« mt-rSi:. 2.82 
q = 1 . 7 ^mS b m i n = 1 . 4 2 X/ m, 10.36q 
= 6. 2 //m^bma X, Jfr*l^ 8 8 "eOl^il LSMI* 
2 4//mT?fcy. MFBlffiSld = 2 2//mi:-r ^S. ^(0 

B«JSI=i3l+«X7K'> Kg (2dxNAF = 2 4// 
m) i7©,5:t*|*IS(S5 0%— ^-efc 

[O 1 9 O] JJ?I=:» 02 1 , 2 2T?I*. J1®W<?23J?7C 

2J>:5cEMill*^SI*. 5tIi!^E¥3-1 19 16 
tt, H2 1 l=^-rj:3(=, 2x2<D4^S^-^^ 

iffl^^i5-t±-C. 24=16 . Aifvt-<D^—^^mt> 

L, seg4bSiT5o mi, «2<o**a^ 

®ffl-C#.5. *f=, 02 2lc^-r<fe5l::> 4x4<D*&^ 

S (2d XNAF) l=»^^P V^?A<^<^**V*ttf, 

XtK-;/ hl^(=^*^x-5-7— J7a)a, ^Ft>l=l*-7— J7a)i5 

^sattiit^f-sfiirfcy. mso-^s^tmrnv^ 

[0191] fcC?>1?. 3tT*-f x^rtts lasfBBsrojfe 



(18) 



#BB 2000-1 63795 



[oi 9 2j «•eA^e.s^^LT< sjti*, Mitjt 
[0 19 3] -e^-e. z<o^B^m»i-timmmim2 

7-^1*, «-*m»2IC1 /4a««Ji2 O 1 *fi7l«. 
1 /4i^ftteH2 O 1 I*. M(OaS^^[R]IC|plA^or, it 

■e*aM*9 0SM3Ei:-5. ■r^c*^*2o*[RJlcol^T 
©ife^MJi^ios * 1 / 4 as fi»f£ X « * © -e fc 

L^l=lllfe 5 S & <DS.mmt. 1 / 4 2 0 1* 

^a-r^M. •r'S*5*.i /sag, isos^afflM^^fc* 

L^r. 1112 TIC^-TctaCC, fijtt*— At*— AX:^'J 

^2 0 2$}iAL, sst3t©fi3fe:^iRiJzj:or> i^mr 

43fefttti«2 0 3, 2 0 4*»«|-r«. ;i<DJ:5l=-r-5 

ciT?. '>^c<Tt,pgSJl*^e.<DSt^3tl*«lt±J$^^^ct^ 

C0194]2)5lC, (1 ) fiIT?5^Lfc*fl?B<D3j5?5cIB 
[0 19 5] (2) 3^7CX-f -7 K, X— 

m, n) -r-r— ^SS=3a-rS. h^-y^ I, 



tMz^ ROM (Read Only Memorey) S^f=I^WOM 
(Write Once Memorey) it. ±{i=i > h P— ^0)0 
S (Operating System) . ^fcli, ^j^f S<fe5lC, # 

[0 19 6] T^-^^IB^-rSMSI*, MTLlt^ 

[0 19 7] (a) Wk-»•NMt±BA^e.llll=:lBMi*^T 

[0 19 8] ±IB^-^«IEfi^^T5«^. IBMittEfttL 

c t -c $ & i=«ffitta)^iN|HMkS^* if 5 c: 1 3!(<-c # 

[0 19 9] (b) N^k^l Si:TJS*^&K«=SB®*ff 

5. (a) tl^i:., 

[0 2 0 0] (c) ^S-ett-r-^TO^—- tf-b<7 5ii: 

•5 M ©MS 14 ^ > ^ AT ^7 -t X t -r -5 o 
[020 1] (d) l5^-r4HWIllSI*^l'^AT<7-bX 

zj't'oomiztsi^x&imm-t^? ^Pitz-t^ 

[0 2 0 2] (e) h^<V^I=teL^T. Ji^lRllC7> 

yAT^'-bX*?fa. CO*^. ■b<7 4'lcJ:«@3E:?P 

^g:;?P'y^'*®ffl-r-5^i-c, x<;<©i/'j> 

*-€-©**Sffl-r « ;i t * 

[0 2 0 3] ilB^i/^fAT^^-feX-CI*, «7llSSoT 



(19) 
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[0 2 0 4] (3) ^m^i^mj^ 

S«<D2ffift7^-5« 1 9S»S. Sia«a)2fit<bir-^ 

I*. lB^I&{*i6SIeIiS2 0^aiy. 3tX7K-v hA^fiMrJ 

•6*51=, U— tfffi!!lll»2 1 A<ffi«i**t. Jt'N.v K2 

[0 2 0 5] m^-t^m-kit. 7'^7.<^±(DBm 

^ifeL, S±«#2 3, 2 4$f#S. S*«#2 3, 2 
4(i. ||*$IJffllI5]K2 5$®LT. gP^<7P::^l 

tti*«uy-=o>^» AGO h-y-f hP— ;u) fsl 

[0 2 0 6] "iro^m^m^it, mi&mit^zy^m. 
©•rtt) (D3t«^^Ttv ^j^ig2 8-c2fiHb«^ir^g^ 

[0 2 0 7] ^l-2mitm^l±. &4Sl^ffilal%2 9(=ii 

y. ^*^cco^;p•y^aai^^T•5. <4ffli^a8i5iK2 

91*. •fiffiit^SSO, P— /^X7-f/U^ (LPF) 3 
1, «lE$iJta)f6Jil§3 2 6^t>3S:^o •iaiei^a8lslS&2 9 1? 
^flK**uf=e7P-y^7|=J:or. 2fit^b<i#*^&. -r-^i 
05 *1 ' , 'O' (D*lJ^-r-S#»JS3 3$-iiy. 
3 4(Zj:o-C. i—tf^— 511 7IC^S$^xS. Jsl±<D 

tolcl*. 3t K 2 2 A^ e, ro^fc^-T+i, h 5 ^7 "TsKfl 
#«ltli 3 5 ^ ff IV «iSlHlK3 6ICJ:ors V—7!^Um 

[0208] (4) T'574zX^;^ 

$fc(±, isya^u>X8^s^ifiit£iticiisi-r 
[0 2 0 9] ccT?. (2) r'xE'<fc7'— >l5^s*ro 



Bg63-231738^, -19535-^J JC^-rW^Sl!)^ 

*i±fci:#i:#e,*i-5AFm^^i-^3 ^hi= 

C0 2 10] ;ic-c» aeiSkrzT^^-bx-r^ii^©® 
1 ©iijs^jfl):^p-y<7s^g!2 313^-r. me-r-sir-r 

x;74l-S*L, AF h7;J-— *X) 7^?^OX— 

4iS»Bi1t#«*lHi»9 3-r?a)c^yasi oe^fi^* 
•a-. AFT^?^-;?!— K^-</<9 1 ^sia^?-i±. s^y 

ii^U^Xa ^■T^'X^7ffilc*^L+z^|^l (-r-fX-J?!- 
»8 9-ei*AFMM«-§-3 5A«»C,*l«. C<D«^tt?l 

aii'^^fiJ^lHiKg 2T?-tfp^?px^i o 5^tiiai$;h., 

fe.SHSlC'&m^ST-fei) C t ^ A F-y— /t?^n > h P — 
^9 4(cex.-So flJSlli»9 2-ei*gl2 4 a/C^-r«i:3 
l=. ■tfPX5-fXU'<;UJ:yi!>Ur*tfcX^-f XU'<;u 
1 O3lcj:or. S2 4 blC^fA F/<;UX3 7^f^ 
y. -tCDS^&TA^y 1 O 4^eitii-r-5c:i:T?U>X8 3!)< 

^«^^iiy ia^'5itit[<D5"f 5 $3 > h p-^ 9 

4l=2l-5. 

[021 1] nl^ hP— 5 9 4-ei*. Jifeai^hP — 5 

■y— 7KIhI1»9 0*A FT^/T-l^X— ^ K^-f /<9 1 IZO 
>B:lf-9— :^$EBi:*-l±'5o C(D!R^t?l*. A F-y- 
— ?KlHlK9 0(i. AF«#^aj|HlK8 9-Cx.e)*l-5AF 
^M«#A<S(34f PI=«:S J:5I=A FT'^/^'-';;!-^' * 
ffiSl^FI**. J:or, T-f X^?4A<I31SB#l=J:TS*lL 
Tt&<i>^l^lHl«fE#©X7K'y h^ffi^lcf^fiE*-!**^: 

[0 2 12] ?J?I=. U-f-V— S^«ailHl»9 5l=fcL^ 

hP— 5 9 41=21 -So 3> hP— 5 9 4-CI*. SS*^^ 
$ieA/-^t^5 i SB0>JBA^P.±(a3> HP— 5A^&«>*i 
'^-efc-SkSSOBSS^-C. ±Ti:^&fl) (sign 

(k - j ) ) :^|p]lc, if^Lfc-ltCD ( I k - j I ) ggfc^ 

:/<i-^l64IilB9 6i=e?-v>::f5i*«m-^i 07**** 

[0 2 13] i>^'t^zfm^^ out. 1 ^Fpiros^iSi^fc 
t^L. +-@l4a)/Oux<Di j!>ta)/<yux-e«j3ES*v, Ji 
Ta>i^»:&iRiic<kor. +-<D/<;i/X*A*i.§t)*o 5fe 
Il(©/<;ux(*X7K'V h$3^1!i:!^[Rllcfc.k-€-^Ki3iSl^i'f= 
(tiii!I^■t±-5f=4^>l-ffll\ ?>j<^®i±se/«vuxi*x;K-y 

i»a-r-5Jsaa)«<D/<;i.xs k^w /o 1 i=A*-r 



(20) 



<^M 2O0O-1 63795 



[0 2 14] B«BklCT^?-feX-r«S^a)m2(7>3gS£ 
[0 2 1 5] EI^-r-ST^-fX^^AIcMLiKyji^^U^X 

1 o-cestij**!.. ^afea^aiiHiisi 0 2A^&ll^iJ^4^fc 

fSI3^53 6 2 4a IC^-T <t 5 

^(ce— ^?$i#Oo -tC-^. 02 4 cl=5«f ^^PXU-f 

•V— «#^aJli!Ki o 1 <7>itia)/<;ux'fblHlK9 

-rxU'^yHOa, 1 O 8lcJ:oT, A 7 t 

isjtea/^^ux 3 8 *«iui-r -sisstfi/^^ux 3 8 ^y- h 
*i & 2 a<J>/<->u;^3!i^ & 'J? p X u-f -v— /<;ux»ats 9 

9(cJ:oT7'VZ^/<;UX 1 O 9i:^'''t7>/<;UX1 10$ 

^ It & t ^ -5 *^ ^g^r S c: i: A<-C' # -So 
[0 2 16] H2 5l=j3t^T. ^SjSeSA^T^-rX-J^fii 
«T®^-C'>»Et< tt,^i!l-rS<fe5fc. AFT 

^$1*. A F7'-:'^';7x— ^i^Kij-rs. C©^. iHlS 

■r s X < X ©±TS*i.fi J: y 4. # it^itf flm-c 

fcSo •J7PXU-1'-V— «-^^aiIeIS&1 O 1 J:y. N^i(D 

$©T'v::'/<;uxio9<©±.^A^t.> g±S (n = i) ^ 

fc(*. U>X*Ta!ll=»a*-B-fct*©4f'i7>/<;ixX1 

1 0<DTfEA^e,. :gT» (n=N) ^^^f-S. -t<4a 

ha>«^A<!g.5titiiri=x-<-y^i oo^wysii. -y— 
[0 2 1 7] i:;i?>-e, lES-r-scfcaia*, sstm 

02 StlifttESffi^l 2 3, 1 2 4A<#&;h.-5o ^+1. 
Si, AF:*-7-t2-y hA<SI±L. iB^^F*tfcB-e^^-r*v 

*7^-;uK-r-5^i:-^. H2 6i=*-ras©AFisii© 



[0218] C(D:Sr^©— 00^112 6 b (C^-r. C<D0 
02 3, 2 SIC^It^A F^mi°l%8 9, ^gj^S:^ 
mmm^ O 2t:yF.\.f^^<D-Qtbho AiTifcllibMA FM^ 
«^^lli3t!^^roilS0(cfc(t-5Str^©3t«l!±JSl 1 
1, 1 1 2tt. Sjtai 1 9, 12 0*fcl±12 1, 1 
2 2 4^&«:.5o Kr^at^UlSffil 11,11 2-e<D3tX 
/K-y hi 1 3, 11 4©*^*A<|^i:< JEciitf^^g^-C 

*i#oitrsiie»i 15,11 6-^».5. *f=. 

;U7f»— JUKHIKI 17, 11 8l3j:oT, -7— 

•So C<DJ:5«=»e>*lfc«^©M«^$AF|^M«^3 
5, fte^$l83ta3 6t LT»S. -y-^T^^UJt^-;!. K 
HiKi 17, 1181*. 3t«0)S:*:^$-y->:::';u-r-5tf 
— 57 7h— ;^Kr•t<fcL^L, fcc,A^^:^^)-y■>::^;^^lgEi: L 

itTtJ^. ■y->:^;u^'f 5>^fffltfry h^Eifiz^y, -y- 
[0 2 19] cc-ci*. «Mi-r*t^ai:^^t LT. «F« 

[0 2 2 0] -f5. B«SI=BT^-feXLfc^. ^SS 

*«)*<t5. hv-y^^-r+iffi-^^aKi. 02OI=5i-rJ: 
=&]il=^Wj«3 9$^l+^Ci:T-^^«lfl«-efc-5 7^ 

a)ga),«A^t.(DiiiSf3ti*, «^A<-r*trt^^fci6ic, m 
tt-flUEtifei^^iTicJEcy. s^B^zoL^Ta> h^-y^-r 

*t«-§-l=^Sl*#^3S:tV 02 2(c*-r«fe5lc. 

^-Si^fc&A^i:*-;^*— :?^utfy h4o$ h'^-y^^iRj 
i=ftyoi+r*i< ctTf, ^^a«T?fc4-y->::?;u-y— 

^$5ifflTf^.S„ fclJ:lftBJLfcX7K-y h(4M9t«>(DatS 
<&^m r!^iBBg63-231738#, ^M^l -19535-^, 

319000034J i3S^Lrft-5. "T-f x^? ±roigrt;i, -l?* 

[022 1] (5) %immw5^ 

(1 ) fii5-C5^Lfc;*:56eBa>3?>i7cffifife^iC©llS 

kB^T-©Sil*4 2$#ji:Lri5fi^/'?7-P (3t 

<J:5(=. ^mi.fkWWi'&^&Z OUT KUXSSI4 1 ^:8^ 
M^@«-Cfc-5kB^T'<DSja*4 2^ffll^^» C*t$P 
$ffll-^LfclHliS:^P!yi70iJ$0 7lz^L, «-§-^J*0 9 

[0 2 2 2] 09l=feL^T, 2ffijb^S^1 9$7*-fX^y 
±©-7-^7 4 3 t LTlB®-r«S^. e®^SI=J:«ffi 



(21) 



^mzo 00-1 63795 



TKux^^4i ( I , m, k) icau-ciefiiife 

OM44, 4 5lcA*LT*s< CirtrD/A^gllfA 6 
<7>tii:>3lr3yj£Lfc3t?£S^ilM^P (t) 4 7A<f§e 
SiBa)tB^ttB§4 7(D-7— 5;A<iH^-e#*. ::(DJ: 

[O 2 2 3] -r-^H^IHS-r^IllSt Ur, (2) 
(b) ©a^. Sfcl*. (1) (C) «*aj5E-r«fc«) 

05g3<D:Sa*fflL\ 3&>-3 (2) (a) ©if^lcfca^ 
g«M*T?<?)Sjg*4 2 (ZTn (n = 0, 1, 2 

-k-l) ) li, •r-fX^7#fiE^-C3i*oTL^S(D-C, 

^. 

[0 2 2 41 ±l5m<Dli^. f2StB#l-fclt-5S^t?(0 
Sj§*4 2l±. S^fil■CI4^5:l^. ^(Di: 3 ^di^, El 7 a 

[0 2 2 5] T KUX^gl4 1 lCj:oT. T^-f X'i? tbi^ 

m (^f=i*isttfii) ©kS$-ea>Sia*ZTn (n = 

O, 1, 2-k-l) ^a-r^:^a-e«tli LfclSMi 
iImr<Z)kM*-e<D3ljl*I T n' (n=0, 1, 2 — k 

-1) 4 2$sij»iHiK4 7i=A*L. m^mnmt^G 

•7— Iz^^^c^xS J: -5 l--r So 
[0 2 2 6] :i(0^^mfS.^Mm-V^?>--o<r>m^yii 

■to (2) si5T*i^'<fc rm^-iKD^mmi ^■ 

(C) :S^MJ?E-rSfcto<Dm3(©7^a^iSfflL. 

(2) sp (c) , (d) 0)^-9 'sm^n-otz^-^. if 
hrt<DiB®«©2iia^-sii-^ia5an?fc-5©-e. ks^ 

■C<DiaiS*Z T n' (n = 0, 1, 2 — k-1) 42* 
[0 2 2 71 t3-0<Dff!lli. 13e-r-6W=, i6&A^i: 

[0 2 2 8] &t,A^i:AiBgi-r-<#«JiE*s5E-r«^^ 

9Ic•^t^T<0S3tL,fcS±«■§•C' k (t-r) $fflL^ 
So ZZTf. rl*. itffX/K-i' h4 9tiB^ffl;^7K-y h 



^«tLT, ;"*S:S5 2$ffiL^T3Jt«>«, W± 

ittt 2 ^T-ii*«^i=:K*>*iS *^ f> -e feSo 

[0 2 2 9] fcf£L» ??*«^Ck<Oiai*. 'r^T.^'y 
:^ IS) ir J* L T IH®^ L jEC t^^la * 7^ -f X S W r 

glfflSi oicotxrtt. (1 ) Si (c) iiS^^jS-rss 
ttsS(DiBSttii4 7 tMncs**. ia®t/<'7-<Dy-f > 

3> hP— ;U$?7L^Gx P (t) -Q^m.^l^Zti.oZ.t. 
t?. SigaB^tt^4 7*?#SC<!:A<-t?#fc. 
[0 2 3 0] (6) s±$iJ»:^a 

*JI?B<DS*:&iC*S^-r«El6(z*LfcW*«i| 
iai|eliS2 s^eUffllzSiajf So ---t?l*. (i)IP7?5^ 
Lfccfca'Scmi 3i^e.m3(D:^at?fcSMrp1^PX I — 

4©:^a(coL^T^rt-r. ^4©:&aid:, ^1<D*^-e5i 

[0231] d Z-e. Bl 1 7 a \Z.%^m^^t, &:^m 
5 * k Mlz^^S^^^^-B-fc i: #a)S3t®ffl|-Ca>BISg 

( k + 1 ) , < k - 1) a)je«®i=asc5(t s. fci£ 

L. 01 7a<DiBM-CI*, *>SlMcjg3tL-CL*-5(D 
t?. 01 7 bl:^-rJ:5i=. 7 5 ^— ^fc 

I*, f— AX:^'J -y^i 5 6, 5 7 ^SA-rSo 3lc«l{ti« 
1 O, 5 4, 5 5<D}^ttttiegD= (A/N A I ) fc-r 
SA<. 01 7CO,i:-5l:^s e>7f^— ;^^fflL^Tt J:t^ 

::a>ii^©*3fe«StliS-c«6UJ$*tSS*«-^$0i 41= 

[0232] :iZ-ei±. 3t«ltaSl 0(=-^t^T©S^m 
#Ck, 5tiKiiJll5 5(COL^r<DS*«■^C (k-1) 
(tjfe^aiSS 4lC■^^^Tfl)S^«#C (k + 1) ^Tjk 
fo S±{i-^$»Sfcto<DlHlKS01 3IZ^-r. tzt£ 

01 7(D^-eii, @:^l5]i»5 9, 6 0, SiSIsIKe 

1, 6 2lij&S&L^. 01 4(Z3^-rJ:5l=. Sl~M3 
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Ck = CkR + y9xC (k-1) R + 
C (k-1) =C (k-1) R + ;Sx 
C (k + 1) =C (k+1) R + /SX 

JH^ F = Ck-rxC (k-1) - 
= C k R + yS xC (k — 1 ) 

-rx {c (k-1 ) 
-rx {c (k + 1 ) 



C (k-2) R, C (k + 2) Rlts +^J/h*<. 

F= (1— 2r^) xCkR- 

CCT?. r = ;8<i tT^t. 

F= (1-i3 2) XCkR 
^6 8(*, HI 4lc5"v-rj:5»c> W^m^7 3t-^ir 

•r*l.X*'y h7 OtmCXT^v KSroXTKv h7 5*2 
o(D[^SS(c. X/K-v he 9lc5fefT^?-a-T^SL> 
«-^*»5o fcfc*L. SI 3 icS^sfJ: a ic. X;K-y hr^T 

PlicffiaLfcJlsliiKe 1 . e2*ifALT. ±^tm 
m<omw^^oo ^©«mi=fflL^«?t^ig<D-«d*Hi 

^tRTfig-efe-So jfelT-r-SI8ISJil=iiil*!ia^X7K'y h 

7 5, 8 2©X;K"y hg* (2 d X N A F) let" -Sfc*) 

ALT, igyJi^^>X8(c■^t^r«>ll}aa<)M□$/^^F 

<fS. •T'S:*?*, =&S!lga' (2dxNAF2) 
X alzf *ll*<fct^. *.*.?>Ay. 3 0«)3feMl=^J-ltT. 5fe 

ff-r ^ 2 -zxD^mmou. y u^xwupss* < 

LTt,l^«<D^^A<»e);h.-5o f'^C*?*., NAF' =A 
/ (2 d X N A F) ft^o 

[0 2 3 4] ZHx^X'lt. 5t^T■r•5X7K•V h^gll 4IC 
^fX/K-y h}Ktt7 5l-[E^LfcA<. mTLli^ m^ 51= 
^■rx7H«y hJ^!R7 6, ^fcii, g|i ei-^-r3fia)X 
7K-yh77, 78, 7 9-e=fcis»a>a!imA<»e>*i-5. 

©fctolZ. gll 3(0[HlS&l-a»(5]K5 9, 6o*jfA-r 
i>. gll 5(cfcL>r. $t?TX;H>v hA>G>roi5^ffi-§-l=X 
hw^g^^^lj-cfc***'^7->7>^^^lr*e!l^i«. =^ 
»^(=iS<HLr^&*LSS^lia8 o $»(+r«»**T 

5c:tT?. IISaKl(=X7H«y h7 5A<^— ^?5lj7 4*j£a 



5IJ 7 4 * LTfctolcgiaj $*i«^^«-^6 4 4, 5 

^„ ^C-C, g|1 3l=7P-r«fc5l=, SSS^HKS 6T??J?S 

[0 2 3 3] 

/8xC (k + 1) R 

CkR + j8xC (k — 2) R 

CkR + ;SxC(k+2)R (S!t2 2) 

±ic«fcy. 

rxc (k + 1) 

R + ySxC (k + 1 ) R 
R + ^xCkR + i8xC (k — 2) R} 
R + /5 xCkR + jS XC (k + 2) R) 

(a2 3) 

(.0-r) XC (k-1 ) R 
(iS-r) XC (k + 1) R (a24) 

(i»2 5) 

LTt^««^«)l?*«-^*»S:ii:3b<-r?#-5. Hi 61= 
oixTt. 2j3?7E:^iSia>x7K^ h5iJ6»fl)$#ALrs 

[0 2 3 5] mw^m^xmi'^^m.^m&m^e 

7l=fcL^T. iS *«*:>«:&af*ia-<«. HI gic^fJ: 
•51=. 'f^7.<7y^—^y\'tLX. i!>'ti:<T=b±T3 

mrsx^-iftEmmma 4*^ i^-3fe^i=-^*:h.'5:t^.fc 

5(=ieS-r-5Ci:-C. Si 4J=^-rj:5l=. h (k- 
1)/hk, h (k + 1)/h$;3 (-1), /8(+1) 

[0 2 3 6] :iti^x<Dmmmxit. s*wi=ioa)s 
i=oi^r, BHS?i^*?T5a^i=oixri«'<fcA^ isft 

X7K-vh$fflt\ «->*(OJll=ot^T*^$-&+pi*Sc:i: 
■C, 2-DJil±<DBI=OOTi^B#(=iBM^S*-C#S, i-tj: 

^^<^^:itt)<X'^^o mm^Tf-v h^mm-r^f-tb 

0)^mt. «!8f(7)3t'-v.v K2 2$(^-T-rX^±(='14M 

5cfT?. 5fifii=j:-5isMt^roi^«?iaMtA<pifig-efey, 
*t,i=, ;ifi«:7-f ;u$f(=<fc5S*^^stA<Rrt§t?fes, 

[023 7] (7) 7^^X<7lijt^SiS^Ji:7*-1'X^7f^fi£ 



H 1 1 (=^t" J: 5 f=. its 1 3 Omm, 1 . 1 mm (D'r 

-fX->!R'it^li'fb**^xt6(oa®(=, hTK'j^ y-tf 

— >3>a (2 P^) (=J:or, 1 . 5 //m h 

«-b^ ^i-ote* y t?3i 1 310)* raa)iua)gi5«-i=iaci e 
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[0 2 3 8] ±iBU:/'J*St54 O 1 ±i:iKJl<z>ia- 

■J =] XOSdtRI^ its 402$$(|50n mOD^^ L 
fc, ?>Jlr, [^-X/<«variJ >^fgai*j-T? I n54Se43T 
I 3 «)Siafiea)fiB^M4 0 3$^1 Onm©©$ICJKj?EL 

[0 2 3 9] s&icjSi^-c. ±iax/<>5i 'J^^fgSrt 

T?M<b->'JaX7)SStRGitJl4 O 5 ^*i|5 O nmOlS^? 
l-}KJlEUfc±(:: I n54Se43T I 3 <DSiS§fiE<0iBfitM4 

0 6*1 O nma)l?*l=J^riEL, c:<D±(3 2 P^l: J: o 

SSgn^®<b^ii«4 O 7t:3 0um<Dm^l~m^L 

->'j3:/a)J5ltK6Ji:S4 O 8^*?I5 O nmfl)J5*lcj&Jig 
Lfc±(- I n54S e43T I 3 ©Sffi^roia^ 4 O 9 ^ 

1 O nmOJl^JwJ^JjKLfc. 

[0 2 4 0] i^»l=:Lr*5-tt(DI^»'5:U:^'J*«« 
40 1' ±IZ. ^■(bi>'J=i>S**[;SitM4 0 2' , i n 
54S e43T I 3iB^^4 O 3' , Sg?1-l^®^b«tBiB 4 O 
4' .a-(b->'J=l>Sl*l56jJig4 0 5' , I n 548643 
T 13 SMblS4 0 6' , «g^$l^1b«Sg€4 0 7' . 
M'lbi''Jat/StJIKJhM4 O 8' , I n54Se43T I3 
iB^|g4 0 9' , ^m^mmLtzo :i<D.t:5i^LXmz 
2tJc(D5^-f;;?.^7*^4 0 9X1X4 0 9' ffl|$rtffll(CLr 
«3tS«S4 1 OI=J:oTKiy^*^•l*^^Tofc. SS^S 
410a)Jl$(*. 5 O i!/mfiSt?fc5<, C<0J:aiC7*-(' 

[0 24 1] isiJt<DT-f :5^^f^jaffin»i*» ■:r'V'>:i.'yy 
;u K7-v^>^ffflo^i*^«3 9lcoL^TlfteBLfc3&^ -y- 
7t?^icffli^.5 "^yu e -V h 4 o (c•^L^r 

[0 2 4 2] *iiJ£«ij-ef^aLfcx-i';^^'i*u— tfstgg 

It ic J: o xt&mmmmm=f-<Dm^mmmt'^^ c * # ^ 

:ii:l-,i:y. jt^SSc^^-fb^-a-SWrnogt^^fUfflL 

eS/^"?— (mW) 
6 
7 
8 
9 
1 O 



itm^, 4^&mm<DnmtX'^ho 
[02 4 3] jii57*-fx^/icfcuxriBeuBSBiisafettiB 

li. ;i;zizesfflu— ^f3ts^!gfl^L•r^es^blH®$^T^i: 

ffi<. lf^»ft*<ec-5jajSJ:y«<'S-5«'H-efc-5. 

I*. ^s^b-r<5^s«tyjs<, 3iL^^^g**l:fcy?5A< 
X'^mLtzummiy—^^^m^LX7t—j<-^-^ 

[0 2 4 4] ±l5-7*'f ;^^'*1 8 O O r pm-CEIfe* 

1+, ifi^lt U— 9^3^ (Sft 7 8 O n m) * fB@tA<?T^o*t>S: 
L^/<'7— U-^-ZU (1 mW) iZ^-oX. IB^'^-y Kt^iODU 

>x(NA=o.5 5) -emsfeLTSiE^SLr— ^ofH 

■rS«k -PIC'S K^iSHiLfco »i:mo*Pp1$IEefeh^ 

^7 t-r ^ c i: ic J: o rmA^ e>i6*-r -5 / 'f xroi^ws 

■a-^Lt:. i5fii•s±^^T5. is^$?T9S?^i-$fflyia 
u— tf/^*?— $ 1 mWl=Tif T -y+i/^^a 

-hia7*-rX^7itJ©ia^K4 0 3, IE^IS4 0 6, 409 

[O 2 4 5] ±IB«fiEro7'H'X^?$«|j$a8m/s (B 
Sai 8 O O r pm, ^^^A 2. Siran) i: LT, 

Myg4 0 3i=^fc^$^*3-a-. fBstssKas. 5MH2 -c 

9 O n srolBfi^/<;i/X$BgttLTS^Lfc. CflJ^Oli 

^«#3i)Sa)iB@k/<'7-tt#14$J*iTi=55-r. 

[O 2 4 6] 
S*li-^»S (mV) 
3 O 
10 0 

1 6 O 
210 

2 5 O 
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1 1 
1 2 
1 4 

n^mm 4 o 3 fciB^ L f^mz ts izie^K ^oeizm^ 

IB®/<'7— (mW) 

7 

8 

9 
1 O 
1 1 
1 2 
1 3 
1 5 

^mm^ O 3 j3c»:t;iB^K4 O erzlEg^Lfc^lc^ 

iS®K4 0 9fcjiiias^t?-y:ri5^Lfco zicomcon^ 

IS^/^^— (mW) 
8 
9 
1 O 
1 1 
1 2 
1 3 
1 4 
1 6 

*fc. I5®)e4 O 3(C3MH z. IBaK406fC4MH 

fcc*:L^tH®S409fC 5 MH zCO(i-^$-?-tt -^tLlB^ 
L^c^s 12^114 0 3, 4 0 6fcJ:i;4 0 9fC^^*'& 

[0 2 4 9] If^ft-^li. X'<<7 h;uT-^^-<lf— 

3MH z 

15^^4 0 3 5 5dB 

lE^l^ 4 0 6 2 5 d B 

I5@^1S4 0 9 1 O d B 

±IB<7)«(Z. «•JllCOl^T. CNli:A<5 O d BlilJi. |« 
SIS^MA^t>(7)ilFHl^7PX h— <7A<-2 5 d Bj:y/Jv* 

fco 

[O 2 5 1 1 fS^m4 O 3, 4 0 6fccfci;. 4 0 

9<t LTGeuS b29T e 57<Diaj?ECD^M$ 2 n m<Di5 
SIcJ^JDcL. Sltl»iLS4 0 2, 4 0 5fc<fei;. 4 08 
LTZ n sa>?8K$5 O nmO!)l¥$lz}^^L. -ecDift 

(mW) 

7 

8 

9 
1 O 
1 1 
1 2 



2 8 0 

3 0 0 
3 10 

[0 2 4 7] 

2 5 

9 5 

15 5 

2 0 5 

2 4 5 

2 7 5 

2 9 5 

3 0 5 

[0 2 4 8] 

m±m^^& (mv) 

2 O 
9 O 

1 5 O 

2 0 0 
2 4 0 
2 7 0 

2 9 0 

3 0 0 

l\ m&§k¥\^t Lr. »S?S3t»S3 O k H z t Lfc# 
[O 2 5 O] 



4MH z 

2 3 d B 

5 3 d B 

2 3 d B 



5 MH z 

6 d B 

2 1 d B 
5 1 d B 



t-e. ±iBSi^a)7^-rx^7*sijijg8m/s (igeai 

8 O O r pm, ^S4 2. 5 mm) i: LT. THA^&. S 
«fiOcD±Plc:lltcfB^•r«>^^l::ol^T^•ro IB 
g|i4 0 9(Z^jt&^3h-&. iB^SaSa5. 5MHz T* 

9 O n sa)IB»/^;UX*JKS*LriBSLfco ZO^CDS 

[0 2 5 2] 
S^fi-^Sifi (mV) 

1 5 

8 5 
14 5 

1 9 5 

2 3 5 
2 6 5 
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1 3 
1 5 

IS@II4 0 9 r=IBS^Lfc^(C$ &(=K@IS4 0 6\zm^ 

IB^/^'^- (mW) 

7. 5 

8. 5 

9. 5 
10.5 
11.5 
12.5 
13.5 
15.5 

iBeie4 O 9 33cJ:t;iBaja4 O 6(ziHSLfc»lc* &IC 
IB®K4 0 3lcji^$-&t>iJ:Tl5®Lfco Z^omcDMSE, 

UM/ir?— (mW) 
8 
9 
1 O 
1 1 
1 2 
1 3 
1 4 
1 6 

*fc. |HM^M4 0 9(C5MH IS^K4 0 6|Z4MH 
z . 33ckt;iHM^ffi403(Z 3 M H z a>«#«-t*t-p*tlH» 
Lfc^. IB®K4 0 3, 40 6j3<i:t^4 0 9lZ^ia^^ 

3MH z 

IB^i^4 0 3 54dB 
IBM^S4 0 6 26 dB 

4 0 9 1 1 d B 

±isa)4*(c. #]i(zoixT. CNJ±A<5 o d BJgiJi. 61 

m^mmfi^i^(Dmm<;^:^ j7;£i<-2 5d Bj:y/h* 

[0 2 5 6] Sffi^brLTf*. ±ffilll£^J-Cffll>fc1b^^ 

[0 2 5 7] Ummmf&tLX{t±%^(D \ n-Se-J 
I 3^a>1ft(C. Ge-Sb-Te^, Ge~Sb-Te- 
M (MI**M7C*) ^, In-Sb-Te3g, In-S 
b-Se^, In-SeS, I n-Se-M (Mli^M 
7C^) ^, Ga-Sb^, Sn-Sb-SeS, Sn- 
Sb-Se-T e^l|*fflt>r4i. (^fiSJ&IIS^A^W 

So 

[0 2 5 8] iBStM^LT. ±iBa>$g^, #aappi*s^ 
[0 2 5 9] gii ^ tmmj:m«i±iz. ^mmtLx. 



2 8 5 
2 9 5 

[O 2 5 3] 
S^«^5iJS (mV) 
2 O 
9 0 
15 0 
2 0 0 
2 4 0 
2 7 0 

2 9 0 

3 0 0 

fi-^giJtofB®/^'7-fic#i4*JUT(c^-ro 

[O 2 5 4] 

m^m^^s, (mv) 

2 5 

9 5 
15 5 
2 0 5 
2 4 5 
2 7 5 

2 9 5 

3 0 5 

[O 2 5 5] 

4MHz 5MH z 

2 4 d B 7 d B 
52dB 22dB 
24dB 50dB 

Il@2 O nm<7>B i gglsb'—^-v h (Y I G (Y3B i 3 
Feio024) ) U^^mWU>^-lZi^n^ii:tz%a> 

$y^e>=i— hurftssLfco ii:g2o nmOB i eft 

h(i^fe?*^t?f^SL. ^-(7>^6 o o/)N^ 8 o o 

A<2 5<04,(0*fflt^fco xe>ia— hLfclBfiKCDMJS 
l±*?|1 . 5 jt/m -e. JSS**, aiS*, SftiR*!*. 5ftS5 

3 O nm-e^-tl-^Hs R=8%. T = 1 2 %, K=80 

mco^umt. ^o. 8 jSTrfcofco sgnnss^b^BiP 

fcLfco fcfcL. 5t3S<D5Kfil*A = 5 3 O nmir-rSo 

[0 2 6 0] gii 2iZ7ri-rmiS.<ommmmmi!^^mi^ 
T. i^^ll^llSl^^T-Drcfi?lJ^zol^Ta^*o si 2 

y. HI 2 (b) (±iB&g(DSP»<DBf®0*:^-rHt?fc 

So 
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[0261] ilgl 3 cm, 1 . 2inm (O^^-f X^^tt** 

^xaffi(4 1 i)±ic. h^->^7 . 5//m rou 

-if at3grt3l*J5* 5 O jt/ ma)«g*i.«HaHbffiJ!iB (4 1 
2)-(?JgjSLf=o ?RI=, E®M(4 1 3)t:M^mm^X' 

ffisufc. iB@tsi*En o(b)(c^-rj:5i-. mt^au 

m0>Sb2S e3@(4 1 4) T?J1* 3 /i/m©B i H(415) 

(4 1 2)t. is^ii(4 1 3)a)iia$2H«@Lfco f 

§fi(|-eJl$1 0 0iUm(0SI^IS1S^«]igJi$lS^ltf=. IB 
[0262] CCT?h^ry^^^(±U^StL. ^>K«P 

[0263] 2. OmW ©U— tfJt^i&IBSJSlCjll^S 

tl^ 8.5%, 5.8%, 4. 4%T?feofc. l5Mt(*#i5 
»J1»=6 . O mWJJl±<0 Ix— tf 3t$figlt-r-5 C i: 1= J: o 

r?Tofco m^simm, »2iE@ts, »3i2fi^pa>iBg 

U-+F5fe^gBtJLfcgP5J<7)Slt*l*-€-*l-e;h,. 18.5 
%, 13.0%, 9.4%Tfcofco 

[0264] ca>.i:a (zutm4fc^mm<D&!si^ifi^ 

3gA"'P>>5:-5l5SiMcO-§S»/i<#jS*tL€.t, SetB 
tCfc. *IIJgC!|-efflt^fcS b2S eats i A>6>JEc5ieMi 

[0 2 6 5] :^mmmx'itnt>ts:t)^-ot^i}^. le^wic. 
^*<fcL, iBSS-eafcya)¥JacD3taia*A<i o% 

[0 2 6 6] 

^^mmm^ax/ px * «)$ii-r *^j-^4b:^af, 



— ^-v h. ^-*T-(C'Pf5T^-f X^fffi£:^a, 3?>j5c7'^7-tr 

[giffiofflm^fittw] 

[gi2] :$inwzmm-t^&^^^^mmm-r:aiiwff 
[@3] :$:%isa}iB€i^Aa>ii3i@-c. a[t%m\znvf 

*3t^S$^-rS. bl*kJil=«^*^*3-B:fca^f=o 

[@4] *^^m2, 3 
[as] i^iSsw^T^H- -7 h«)— 
a. 

[@6] :^^m<i>3:si.7m&m^mm<i>±^mmmo 
[0 7] *f|0^<Di5S^fiJffli:^,*$s^-r3fp-y^?@„ 

[H8] 5fe?Ttf— ixl=J:SRBW (Read Before Write) 

[@9] i^%v^<j>wi.wmm-J5m^w^-t^mo 

[010] 3SK1iita)-^i:I5^!^1±$^-rH, ali 
3B|g^jg<0-'S!l. blilB^i^tto 
[01 1] *f|0J©*S£^JIcfflLvfc*iSg<bM©1t«iB» 

[012] ^§%.mzm\.^tz%3<i>mm.^wmtskWo>u^ 

[013] ;*;S!Bj(DS±$iJ(9:^a^*-r^P';'^0o 

[014] ^ftfRoim^nmts^^^^-t^mo 

[015] *S59§<7)S±$lJfflI^a^^eB-r^0. 
[016] *^ISCDS^*IJta**$lftlB-r^0. 
[017] *^?B<DS^*iJffll*a$IIS-r-SfcA©3te^ 

[018] *5iW(©s^««(9^a*9ss-r4fcif)©3t^ 

[01 9] Siac«»r (=iS) 5^x-v^7««at;jis 
0. 

[02 0] ;*:f6?g©S3a)?i^^a$IISf -S^-cxd? 

[02 1] 2 2)S7ctB@S^^l£$li^ L/c^Jo 
[02 2] 2 53i:7clHM^^±^SC^3iffl UfcftiJ. 
[02 3] 4:f§9^l=*sitSSTi^-lrx^|ft?B-rs:?py 
^0, 
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